Many instances of retrogressive landslides, initially triggered by earthquake, sedimentation, gas release, etc., have damaged structures or facilities off-or near-shore. To simulate earthquake-induced, retrogressive submarine slope failures, element removal capabilities of a finite element program, DYNAFLOW, are used to model a soil mass that fails and then flows away, causing upper parts of slope to fail retrogressively due to loss of support. It is explained how an initial failure leads to subsequent failures of a flat or gently sloping seafloor. Effects of a silt layer and gently sloping seafloor on the extension of retrogression in a sand deposit are studied. The extension of failure increases significantly for a gently sloping seafloor with the presence of a silt layer. DYNAFLOW is a state-of-the-art general-purpose finite element analysis program for linear and nonlinear, two-and three-dimensional systems. Coupled porous media analysis is performed by means of an extension of Biot's formulation in the nonlinear regime. A multi-yield constitutive model is used for simulating the behaviour of soil materials. It is a kinematic hardening model based on a simple plasticity theory, and is applicable to both cohesive and cohesionless soils. The yield function is described in the principal stress space by a set of nested conical yield surfaces. A non-associative plastic flow rule is used for the dilatational component of the plastic deformation. Accurate simulation of shear-induced plastic dilation and of hysteretic effects under cyclic loading, together with full coupling between solid and fluid equations, allow capturing the build-up and dissipation of pore water pressures and modelling the gradual softening and hardening of soil materials. This study is a part of COSTA-Canada, a Canadian contribution to the study of continental slope stability.
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